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Abstract
Previous studies have shown that participation in leisure time physical activity is related to
better mental well-being and subjective health. However, the associations between different
types of leisure time physical activities and different dimensions of mental well-being have
rarely been studied. In addition, longitudinal research, analyzing possible causal relations
between these variables, is lacking. To investigate these research questions, data gathered at
ages 42 and 50 (present N = 303) for the Finnish Jyväskylä Longitudinal Study of Person-
ality and Social Development were used. Physical activity was assessed as frequency of
participation at ages 42 and 50, and at age 50 also as frequency of participation in different
types of physical activities. Mental well-being was captured by emotional, psychological
and social well-being and subjective health by self-rated health and symptoms. Cross-
sectionally, different types of physical activities were related to different dimensions of
well-being. Walking had positive associations with psychological and social well-being,
rambling in nature with emotional and social well-being, and endurance training with
subjective health. Rambling in nature was also positively related to subjective health but
only among men. Longitudinally, mental well-being predicted later participation in leisure-
time physical activity, whereas no longitudinal associations between subjective health and
physical activity were found. The results suggest that leisure time physical activities are
related to current mental well-being and subjective health in midlife. Across time, good
mental well-being seems to be a resource promoting engagement in physical activity.
Applied Research in Quality of Life
https://doi.org/10.1007/s11482-019-09721-4
Electronic supplementary material The online version of this article (https://doi.org/10.1007/s11482-019-
09721-4) contains supplementary material, which is available to authorized users.
* Tiia Kekäläinen
tiia.m.kekalainen@jyu.fi
1 Gerontology Research Center and Faculty of Sport and Health Sciences, University of Jyväskylä,
Box 35, 40014 Jyväskylä, PO, Finland
2 Department of Psychology and University Priority Program BDynamics of Healthy Aging^,
University of Zurich, Binzmühlestrasse 14, Box 11, CH-8050 Zurich, Switzerland
Keywords Physical activity . Exercise .Well-being .Midlife
Introduction
The Concept of Well-Being in this Study
The term well-being is often used in the psychological literature but is defined in different
ways in different research traditions. Here, we refer to well-being as a subjective experience
and conceptualize it using the tripartite model proposed byKeyes (2005), according to which
mental well-being is not understood simply as the absence of ill-being (Keyes 2005; Ryan
andDeci 2001; Seligman 2008). Instead, individuals with highwell-being are flourishing and
have high levels of emotional, psychological and social well-being (Keyes 2005). Emotional
well-being describes an individual’s emotional states and cognitive evaluation of satisfaction
with life, including the presence of positive feelings, absence of negative feelings and overall
perceived satisfaction with life (Keyes 2005). Psychological well-being indicates positive
functioning in six domains: self-acceptance, positive relations with others, personal growth,
purpose in life, environmental mastery and autonomy (Ryff 1989). Social well-being,
measured along the dimensions of coherence, actualization, integration, acceptance and
contribution, indicates how well an individual is functioning as a part of society and in
meeting social challenges (Keyes 1998). Here, in line with other research based on the same
Finnish JYLS data (Kokko et al. 2013a; Kokko et al. 2015), we use the term mental well-
being as defined in the Keyes’ tripartite model (Keyes 2005).
Because leisure time physical activity (LTPA) has both mental and physical benefits
(McAuley and Rudolp 1995; Netz et al. 2005; Newman et al. 2014), as well as applying the
tripartite model of mental well-being, subjective health is also investigated in this study.
Subjective health includes the absence of bothersome symptoms but, like mental well-being,
it is not merely the absence of ill-being: subjective health also has a positive side, manifested
in experiences such as a sense of energy, vitality and overall physical well-being (Seligman
2008). In the present study, we include self-rated health and symptoms as indicators of
subjective health (Kinnunen et al. 2005).
Leisure Time Physical Activity and Well-Being
Leisure is one of the life domains considered central for overall well-being (Diener et al.
1999; Nawijn and Veenhoven 2013). Nowadays, whenmost jobs are sedentary, LTPA plays
a key role in the recuperation of both mind and body. Sedentary leisure behavior is
negatively associated with mental well-being and subjective health outcomes (deRezende
et al. 2014; Hamer et al. 2010), while numerous previous studies conducted in different
fields have shown a positive association of LTPAwith mental well-being and health among
different age groups, including middle-aged adults (Brown et al. 2000; Holstila et al. 2017;
Lahti et al. 2016; Penedo and Dahn 2005; Södergren et al. 2008; Sonnentag 2003; Wiese
et al. 2018). The possible reasonswhyLTPA contributes tomental well-being and subjective
health include, physical benefits, mastery experiences gained during exercise, positive
experiences of recovery and relaxation, and social interaction (McAuley and Rudolp
1995; Netz et al. 2005; Newman et al. 2014).
Previous studies have mainly focused on general LTPA. However, different types of
LTPA have different general characteristics, such as where (outdoor vs. indoor), with
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whom (social vs. solitary), and how intensively (more vs. less intensive) they are
performed. In addition, different types of LTPA, such as endurance training and gym
training, target different physical characteristics (Garber et al. 2011) and may, therefore,
also have different psychological benefits. Previous reviews have shown that both
endurance and resistance training are related to mental well-being among adults in all
age groups (O'Connor et al. 2010; Penedo and Dahn 2005). In addition, cross-sectional
studies have consistently found positive associations between different types of LTPA
(e.g. walking, outdoor and indoor activities) and mental well-being or subjective health
among different adult age groups (Chang et al. 2018; Oh et al. 2017; Pietilä et al. 2015).
Some studies have also found differences between different types of LTPA in relation to
well-being. A study comparing adults’ (age 20–65) favorite types of sports and perceived
stress levels found some differences between individuals’ LTPA preferences: for example,
among women, those who preferred walking or meditation perceived higher levels of stress
than those who preferred other types of LTPA, such as biking, fitness or dance, and among
men, those who preferred ball games perceived lower levels of stress than those who
preferred other types of LTPA (Asztalos et al. 2012). There is also some evidence from
samples of young adults and of adults in general of higher well-being among those who
participate in team sports or sport clubs than those who participate in individual LTPA
(Andersen et al. 2018; Doré et al. 2016; Eime et al. 2010). Intensity has shown a linear
relationship with subjective health (Galan et al. 2010), although among adults, including the
middle-aged, light or moderate intensity LTPAmay have a stronger relationship withmental
well-being than vigorous LTPA (Holstila et al. 2017; Panza et al. 2017). Additionally, the
associations of LTPAwithmental well-being and subjective healthmay vary: a study among
Australian national park visitors showed that while walkers, hikers and runners in all age
groups (age 18+) reported that visiting a national park increased their mental well-being and
subjective health, the increase in mental well-being was greater than the increase in
subjective health for the walkers and hikers (Wolf and Wohlfart 2014). However, different
types of LTPA and different dimensions of mental well-being or subjective health have
rarely been studied within the same study; hence, more information on this topic is needed.
There is also evidence that the associations between LTPA and well-being vary by
gender: for example, in the above-cited study among Australian national park visitors,
women experienced greater improvements in well-being thanmen during their park visit
(Wolf andWohlfart 2014). In addition, mild LTPA, such as walking, was related to better
well-being in women aged 25–64 years whereas more intensive LTPA showed the same
association in same-age men (Asztalos et al. 2010). Men and women also differ in their
LTPA behavior; in Finland, for example, the physical activity guidelines for aerobic
activity were met more often by women while the strength training guidelines were met
more often by men (Bennie et al. 2017). It is, therefore, important not to neglect possible
gender differences when studying the associations between different types of LTPA and
well-being. Moreover, gender differences in the associations of different types of LTPA
with well-being have not previously been studied among middle-aged people.
Despite the consistent evidence of a relationship between LTPA and well-being, the
longitudinal associations remain unclear (Wiese et al. 2018). Intervention studies have
shown physical exercise to be an effective way to increase well-being (Mikkelsen et al.
2017), whereas observational longitudinal studies have shown inconsistent results. For
example, Xu et al. (2010) found that a higher level of LTPAwas related to better current
mental well-being only and did not predict mental well-being five years later among
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Australian middle-aged and older women, whereas Blomstrand et al. 2009found that a
higher level of LTPA predicted better mental well-being up to 24 years later among Swedish
middle-aged women. In contrast, Lahti et al. (2016), in their five- to seven-year follow-up
study, found a link between a higher level of LTPA at baseline and both better mental well-
being and better health at follow-up, although in this Finnish middle-aged sample the
longitudinal association of LTPAwithmental well-being was seen only amongwomen. The
focus in these studies has usually been the path from LTPA to mental well-being to the
relative neglect of the possible reverse causality from mental well-being to LTPA. As an
exception, Steinmo et al. (2014) in their ten-year follow-up study of middle-aged men and
women revealed bidirectional longitudinal associations between LTPA and mental well-
being. However, while participation in LTPA has generally been shown to predict better
subjective health (Holstila et al. 2017; Sargent-Cox et al. 2014), the reverse, i.e., that
subjective health predicts participation in LTPA, has also been reported (Weiss et al. 2007).
In middle adulthood, the time available for leisure is often severely limited by the
demands of other life domains, such as work and family (Lachman 2004). In fact, among
working mothers, higher dissatisfaction with time resources has been found to be related
to higher goal conflict between physically active and physically passive leisure; this, in
turn, is related to lower mental well-being (Williams et al. 2014). Because of these time
demands, LTPA and other leisure activities are important, especially in midlife, as they are
related to better recovery experiences and job performance (de Bloom et al. 2018;
Sonnentag 2003). Participation in LTPA also buffers against the negative association
often found between work-family spillover and subjective health (Lee et al. 2015). In
addition to positive current physical and mental benefits (Garber et al. 2011; Wiese et al.
2018), participation in LTPA in midlife holds many benefits for health in older age, such
as lower risk for dementia (Rovio et al. 2005), metabolic syndrome (Holme et al. 2007)
and mobility limitations (Hinrichs et al. 2014; Patel et al. 2006). However, this age group
has been largely neglected in well-being research (Lachman et al. 2015).
Aims of the Study
The purpose of this study was to investigate:
1) the cross-sectional associations between different types of LTPA, dimensions of
mental well-being and subjective health at age 50;
2) whether, in cross-lagged longitudinal models, LTPA predicts mental well-being and
subjective health, after controlling for stability in these variables from age 42 to 50,
or whether, vice versa, mental well-being and subjective health predict LTPA; and
3) whether gender plays a role in these cross-sectional and longitudinal associations.
Based on the literature, we hypothesized:
(H1) that different types of LTPA are positively related to different dimensions of
well-being: for example, more intensive activities (e.g. endurance and gym train-
ing) are related to subjective health, and less intensive activities (e.g. walking) and
social activities (e.g. ball games) to emotional well-being;
(H2) that in the cross-lagged models, where the stability of variables is controlled
for, LTPA at age 42 predicts mental well-being and subjective health at age 50; and
T. Kekäläinen et al.
(H3) that the associations differ by gender, i.e., that the types of LTPA related to
mental well-being differ between women and men
Method
Participants
The data for this study were drawn from the Jyväskylä Longitudinal Study of Person-
ality and Social Development (JYLS) (Pulkkinen 2017). The study started in 1968 with
a sample of 12 randomly selected school classes of second-graders (173 girls, 196 boys
N = 369). Most (93.5%) of the participants were born in 1959 and the remainder in 1958
or 1960, and thus were around eight years old at study outset (Pulkkinen 2017). Since
then, the participants have been followed up to age 50 at six- to eight-year intervals.
This study used the data collected in 2001 and 2009 when the participants were 42
and 50 years old, respectively. Information was collected by life situation question-
naires, personal interviews and health examinations. The ethical committee of the
Central Finland Health Care District approved the data collection in 2001 and again
in 2009. Of the initial sample (N = 369), 77% (n = 285) at age 42 and 73% (n = 271) at
age 50 participated in at least one data collection method (Pulkkinen 2017). The present
analyses were restricted to those who had participated in one or both data collection
phases (n = 303). Of these, 84% (n = 253) had participated in both phases. Sample sizes
for the variables used in this study ranged between 217 and 284. Participants in the
adult data collections were representative both of the initial sample and of their
respective Finnish age cohort (Metsäpelto et al. 2010; Pulkkinen 2006).
Measurements
Leisure time physical activity (LTPA) was measured by a single question at age 42. The
same question was also used at age 50 but with supplementaries seeking more detailed
information. The question asked at both ages was used in the longitudinal analyses (study
question 2): BHow often do you take exercise (including incidental exercise) or engage in
sports in your leisure time?^ The 6-point response scale was 0 = never, 1 = less than once
a month, 2 = 1–2 times/month, 3 = once a week, 4 = 2–3 times/week, 5 = 4–5 times/week,
6 = practically every day. At age 50, participants were also asked about their frequency of
participation in 17 different types of LTPA. The 4-point response scale was 1 = not at all
or very seldom, 2 = less frequently than once a month, 3 = once a month to four times a
month and 4 = twice a week or more frequently. Activities (e.g. skating and athletics)
reported by only a few individuals (fewer than 15% at least once a month) were excluded
from this study. The remaining activities were categorized into: 1) walking, including
walking 3–4 kms at a time, walking 5 kms or more at a time and Nordic walking, 2)
endurance training, including running, skiing, swimming and biking, 3) group and team
sports, including ball games and group fitness, 4) gym training (a single question, recoded
as 0 = less than once a month, 1 = at least once a month) and 5) rambling in nature (a
single question, recoded as 0 = less than once a month, 1 = at least once a month). These
five categories were used in the cross-sectional analyses (study question 1) and assumed
to capture both aerobic training (walking and endurance training) and strength training
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(gym training) according to general physical activity guidelines (Garber et al. 2011) as
well as the benefits of spending time in a natural environment (rambling in nature) and
social interaction (group and team sports). For categories 1–3, mean values were calcu-
lated. As it was not assumed that activities in the same category would necessarily
correlate with each other, e.g., a participant might participate only in running but not in
any type of other endurance training, Cronbach’s alphas were not calculated. The total
number of responses to the LTPA questions varied between 214 and 277.
Mental well-being was measured by three dimensions: emotional, psychological and
social (Kokko et al. 2015). Emotional well-being included questions about life satisfac-
tion, happiness, positive mood and negative mood (Kokko et al. 2013a, 2015). Partic-
ipants were asked to rate their satisfaction in seven different domains of life (leisure,
housing, financial situation, choice of occupation, present occupational situation, pres-
ent intimate relationship or lack of one and present friendly relations) on a 4-point
response scale from 1 = very unsatisfied to 4 = very satisfied (Kokko et al. 2013b). The
mean value was calculated and taken to represent overall life satisfaction. Cronbach’s
alphas were 0.65 and 0.63 at ages 42 and 50, respectively (Kokko et al. 2013b). Deleting
any items would not have improved the alpha values. Happiness was self-rated with the
question BHow happy or satisfied have you been at different stages of your life?^ (Perho
and Korhonen 1993) on a 7-point response scale from−3 = very unhappy or dissatisfied
to 3 = very happy or satisfied. The question referred to the age span from 40 to 42 years
at age 42 and to current age at 50. Positive mood was self-rated in the interviews with
two items (BHappy^ and BSatisfied^) and negative mood with five items (e.g.
BFrightened^; (Kokkonen 2001) from the Brief Mood Introspection Scale (Feldman
1995; Mayer and Gaschke 1988) on a 4-point response scale ranging from 1 = describes
my mood not at all to 4 = describes my mood very well. Cronbach’s alphas for positive
and negative mood were 0.84 and 0.68, respectively, at age 42 (Kokko et al. 2013a), and
0.79 and 0.64 at age 50. The response scale for the negativemood items was reversed for
further analyses. The emotional well-being indicators were standardized and their mean
values calculated. Cronbach’s alphas for emotional well-being were 0.69 at age 42 and
0.75 at age 50. Psychological well-being at ages 42 and 50 was measured with the 18-
item shortened form of the Scales of Psychological Well-being (Ryff 1989), where each
of the components of psychological well-being (self-acceptance, positive relationships
with others, environmental mastery, autonomy, purpose in life and personal growth) was
measured with three items self-rated on a 4-point scale from 1 = strongly disagree to 4 =
strongly agree. The mean score of the 18 items was computed. Cronbach’s alpha was
0.75 at age 42 and 0.77 at age 50 (Kokko et al. 2013b). Social well-being was measured
with the 15-item Scales of Social Well-Being (Keyes 1998). Each component of social
well-being (integration, acceptance, actualization, coherence and contribution) contains
three items self-rated on a 4-point scale from 1 = strongly disagree to 4 = strongly agree.
The mean score of the 15 items was calculated. Cronbach’s alpha was 0.77 at age 42 and
0.79 at age 50 (Kokko et al. 2015). The mean values of emotional, psychological and
social well-being were used as indicators of the latent variable of mental well-being.
Because life satisfaction was rated in life situation questionnaires and mood, happiness
and psychological and social well-being in interviews, the sample sizes for these indica-
tors at each of the two ages differed. Information on at least some of the mental well-being
indicators was available for 284 and 269 participants at ages 42 and 50, respectively.
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Subjective healthwas measured at ages 42 and 50 by self-rated health and symptoms
(Kinnunen et al. 2005). Self-rated health was asked with the question BWhat has your
state of health been like during the past year?^ on a 5-point scale from 1 = excellent to
5 = extremely poor. Because at both ages 1 % or fewer of the participants evaluated
their health as extremely poor (= 5), this category was merged with the adjacent one
(4 = fairly poor). The scale was reversed, with higher values representing better self-
rated health. Symptoms were measured with 19 psychological and physical symptoms
(e.g., headache, stomachache, tiredness and weakness, loss of appetite, and muscular
pain) drawn from the Health Symptom Checklist (Aro et al. 1987). Participants were
asked to evaluate how often they had experienced the different symptoms during the
last six months on a 4-point scale from 1 = never to 4 = very often. Participants were
asked not to include symptoms regularly associated with menstruation, pregnancy or
hangover. Cronbach’s alphas for the scale were 0.83 at age 42 (Kinnunen et al. 2008)
and 0.80 at age 50. For the structural equation modeling, the scale was reversed, with
higher values representing a lower frequency of symptoms. Self-rated health and the
reverse mean value of symptoms were used as indicators of the latent variable of
subjective health (Kinnunen et al. 2005). Information on at least one subjective health
indicator was available for 284 participants at age 42 and 267 at age 50.
Data Analysis
Statistical analyses were performed using IBM SPSS Statistics 24.0 for descrip-
tive statistics and to answer research question 1 and Mplus statistical package
version 7.4 (Muthén and Muthén 2017) for structural equation modeling (SEM)
(research question 2). For descriptive purposes, cross-sectional and longitudinal
correlations between the study variables were analyzed using the Pearson
correlation test. Differences in the levels of the variables at ages 42 and 50
were analyzed using the t-test for paired samples and effect sizes for mean-level
changes were calculated by dividing the mean difference by the standard
deviation. Differences between different groups at the same age were analyzed
using ANOVA. Cross-sectional associations between the different types of
LTPA, mental well-being and subjective health were analyzed by linear regres-
sion. The moderator effect of gender on mental well-being and subjective health
was tested by including an interaction terms calculated between the variables
for gender and activities. All regression analyses were adjusted by education
and marital status.
For the SEM, the full information maximum likelihood estimation method
with robust standard error and scale-corrected chi-square value (MLR estimator)
with covariance matrices in Mplus was used. As the research interest was not
in the mutual links between mental well-being and subjective health, they were
tested in separate models. The longitudinal SEM was started by testing the
measurement invariance of the latent variables in the models for the two
indicators. In addition, measurement invariance for gender was analyzed with
multigroup modeling. The longitudinal models included longitudinal paths a)
testing stability over time in LTPA and mental well-being/subjective health
(autoregressive paths), b) from LTPA to mental well-being/subjective health,
and c) from mental well-being/subjective health to LTPA. LTPA and mental
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well-being/subjective health at the same measurement points were allowed to
correlate. Multigroup modeling was used to test whether these paths differed
between men and women.
Model fit was evaluated by the chi-square test, comparative fit index (CFI), root
mean square error of approximation (RMSEA) and standardized root mean square
residual (SRMR). Statistically insignificant (p > .05) chi-square test values indicate an
acceptable model; CFI values >.95 indicate acceptable fit and values >.97 good fit;
RMSEA values between 0.05 and 0.08 indicate adequate fit and values <.05 good fit;
and SRMR values ≤.08 indicate acceptable fit (Hooper et al. 2008; Schermelleh-Engel
et al. 2003; Schreiber et al. 2006).
Results
Descriptive Statistics
Means and standard deviations along with bi-variate correlations between the
study variables are presented in Table 1. The correlations between all the study
variables for men and women separately are available in Online Supplement 1.
The means and standard deviations for subjective health (Kinnunen et al. 2005;
Kinnunen et al. 2008), mental well-being indicators at age 42 (Kokko et al.
2013a) and psychological well-being at age 50 (Kokko et al. 2013b) have been
presented earlier. Happiness (t(df) = −3.19 (202), p = .002; effect size (d) = .22)
and social well-being (t(df) = −6.12 (199), p < .001; d = .43) tended to increase
over time from age 42 to age 50, as reported earlier (Kokko 2010). The mean
level of LTPA also increased from age 42 to age 50 (t(df) = −3.93(241), p < .001;
d = .25).
At age 42, LTPA was not associated with any well-being indicator. At age
50, however, it correlated with the subjective health indicators and with psy-
chological well-being and positive mood. All the different types of LTPA
correlated positively with some well-being indicators at age 50, with the
exception of group and team sports, which showed no associations with the
well-being indicators.
Cross-Sectional Associations between LTPA, Mental Well-Being and Subjective
Health
Cross-sectional associations between leisure time physical activities and well-
being at age 50 were analyzed by linear regression (Table 2). A separate model
for each well-being indicator was conducted. The moderator effect of gender
was investigated in regression models that included the main variables (gender
and activity) and the interaction term between them. Statistically significant
interaction terms were included in the final models containing all activities. All
regression analyses were adjusted by education and marital status.
Rambling in nature showed interaction effects between gender and emotional
well-being and subjective health (Table 2). All the other interaction terms were
statistically insignificant (p > .05). The interaction effects of rambling in nature
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Table 1 Descriptive statistics and bi-variate correlations between the study variables
Age
42
Age 50
Variables M SD ES LTPA LTPA Walking ET GTS GT RIN
Age 42
Life satisfaction 3.08 .43 .02 .10 .14* −.02 −.08 .08 .15*
Positive mood 2.82 .67 −.02 .05 .11 −.05 −.04 .06 .14
Negative mooda 3.81 .30 −.07 .18** .11 −.04 .03 .03 .09
Happiness 1.64 1.32 .10 .13 .08 −.05 −.09 −.05 .03
Psychological
well-being
3.14 .34 .08 .16* .12 −.02 .04 .08 .08
Social well-being 2.82 .38 −.00 .14* .15* −.01 −.02 .05 .14*
Self-rated health 2.81 .77 .05 .08 .08 .14* .09 .06 −.02
Psychosomatic
symptomsa
2.45 .33 −03 −.10 .01 .09 .02 .08 −.03
LTPA 3.86 1.51 .41*** .16* .22** .11 .21** .15*
Age 50
Life satisfaction 3.08 .44 −.02 .03 .06 .07 .07 .06 .07 .14*
Positive mood 2.91 .61 .12 −.02 .13* .08 .10 .11 .12 .08
Negative mooda 3.81 .32 .00 −.07 .07 .01 .04 .03 .06 .05
Happiness 1.89 .99 .22b .04 .11 .21** .12 .05 .10 .17*
Psychological
well-being
3.18 .33 .14 .01 .14* .19** .03 −.03 −.01 .12
Social well-being 2.96 .39 .43b .11 .03 .16* .01 −.02 .02 .24***
Self-rated health 2.78 .84 −.09 .06 .21** .15* .20** .11 .15* .06
Psychosomatic
symptomsa
2.41 .34 −.12 −.04 −.18** −.06 −.21** −.12 −.15* .05
LTPA 4.20a 1.55 .25b .41*** .28*** .20** .20** .26*** .01
Walking 2.89 .90
Endurance training 2.02 .60
Group & team sports 1.53 .68
Gym trainingc
<1x/month 69.6%
≥1x/month 30.4%
Rambling in natureb
<1x/month 56.3%
≥1x/month 43.7%
ES effect size, LTPA Leisure time physical activity, ET endurance training, GTS group and team sports, GT
gym training, RIN rambling in nature
a Reversed scale,
b paired sample t-test p < .05 between times
c Frequencies presented, correlations *p < .05, **p < .01, ***p < .001
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between gender and and emotional well-being and subjective health are shown
in Fig. 1: participation in rambling in nature was associated with better emo-
tional well-being and subjective health only among men. In both genders,
positive associations were found between walking and psychological well-being,
rambling in nature and social well-being, and endurance training and subjective
health.
Table 2 Linear regression analysis of types of leisure time physical activity on the dimensions of well-being at
age 50
Emotional well-
being
Psychological well-
being
Social well-
being
Subjective
health
β p β p β p β p
Walking .14 .202 .35 .001 .10 .336 .08 .437
Endurance training .18 .129 .01 .908 −.04 .704 .32 .007
Group&team sports .18 .141 −.11 .360 −.02 .847 .06 .594
Gym training .01 .896 −.07 .493 −.07 .477 .07 .515
Rambling in nature −.15 .153 .14 .183 .24 .025 −.17 .118
Gender −1.21 .006 −.29 .494 .32 .451 −.51 .240
Gender * walking −.20 .560 −.57 .088 .25 .455 .13 .697
Gender * endurance training −.46 .153 −.07 .830 −.10 .757 −.52 .109
Gender * group&team sports −.44 .100 .16 .546 .09 .745 −.08 .754
Gender*gym training .07 .560 .09 .426 .09 .433 −.04 .710
Gender * rambling in nature .35 .005 −.17 .162 −.08 .516 .25 .042
Model p .002 <.001 .001 .002
Model Adj. R2 .09 .14 .11 .10
Models adjusted by educational level and marital status
Fig. 1 Interaction effect of participation in rambling in nature and gender on emotional well-being and
subjective health
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Longitudinal Associations between LTPA and Mental Well-Being and Subjective
Health
The first models testing measurement invariance in mental well-being and subjective
health between ages 42 and 50 revealed that some of the error terms of the corresponding
indicators of the latent variables had to be allowed to correlate to obtain an acceptable
model fit. These error terms were emotional and social well-being between both ages in
the mental well-being models, and self-rated health at both ages in the subjective health
models. The model fit indices for the first mental well-being model were x2 = 81.714 (df
16), p < .001; CFI = .846; RMSEA = .194 and for the model with correlated error terms
x2 = 6.724 (df 3), p = .081; CFI = .992; RMSEA = .061. The model fit indices for the
corresponding subjective health models were x2 = 48.878 (df 7), p < .001; CFI = .916;
RMSEA= .135 and x2 = 5.557 (df 4), p = .235; CFI = .997; RMSEA= .035.
In the mental well-being SEM models, constraining the factor loadings (difference
test x2 = 0.94 (df = 2), p = .624) and error variances (difference test x2 = 3.02 (df = 3),
p = .389) to be equal between ages 42 and 50 did not lead to a significant reduction in
model fit. In addition, multigroup testing showed that the same measurement model
was suitable for both genders (difference test x2 = 12.10 (df = 6), p = .060). In the
subjective health SEM models, the factor loadings (difference test x2 = .004 (df = 1),
p = .950), error variances (difference test x2 = 5.783 (df = 2), p = .056) and intercepts
(difference test x2 = 4.72 (df = 2), p = .095) were constrained to be equal between time
points. The multigroup analysis indicated no gender differences in the measurement
model (difference test x2 = 8.20 (df = 4), p = .085).
The longitudinal models are presented in Figs. 2 and 3. Both models showed
adequate fit: for mental well-being x2 = 28.949 (df 19), p = .067; CFI = .984;
RMSEA = .042, and for subjective health x2 = 11.190 (df 9), p = .263; CFI = .993;
RMSEA= .028. Mental well-being and subjective health showed high stability over
time (β = .85, p < .001 for mental well-being and β = .77, p < .001 for subjective
health). Mental well-being (including the absence of depressive symptoms) has previ-
ously shown high stability (Kokko et al. 2015). In addition, LTPA was significantly
stable (β = .42, p < .001). Mental well-being at age 42 preceded LTPA at age 50,
whereas subjective health and LTPA showed no longitudinal associations. The multi-
Fig. 2 Longitudinal associations between leisure time physical activity and mental well-being. Structural
equation model with standardized regression coefficients. Statistically significant (p < .05) coefficients bolded.
For ease of reading. Error terms are not shown. Model fit: x2 = 28.949 (df 19). p = .067; CFI = .984; RMSEA
[90% CI] =0.042 [0.000. 0.071]. SRMR= 0.044
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group analysis indicated equal paths between men and women (for mental well-being
difference test x2 = 12.104 (df = 6), p = .060; and for subjective health difference test
x2 = 5.663 (df = 6), p = .460). Therefore, the results are presented for the whole sample
(Figs. 2 and 3).
Discussion
This study investigated the cross-sectional and longitudinal associations between
LTPA, mental well-being and subjective health in middle-aged adults. As expected
(H1), the cross-sectional analyses revealed that different types of LTPAwere positively
associated with subjective health and different dimensions of mental well-being.
Interestingly, the direction of the longitudinal cross-lagged associations was not, as
hypothesized (H2), from LTPA to mental well-being or subjective health. Instead,
mental well-being at age 42 predicted LTPA at age 50. Moreover, LTPA and subjective
health showed no longitudinal associations. The results also found an unexpected
difference between men and women: participation in rambling was related to better
emotional well-being and subjective health only among men. Thus, hypothesis 3 (H3)
was partly supported.
While a positive association between LTPA and mental well-being has been widely
reported (Brown et al. 2000; Holstila et al. 2017; Lahti et al. 2016; Penedo and Dahn
2005; Södergren et al. 2008; Wiese et al. 2018), the associations between different
types of LTPA and different dimensions of mental well-being, and possible gender
differences in these, have not previously been investigated in the same study. As
previously mentioned, rambling in nature contributed to emotional well-being and
subjective health only among men. Rambling in nature may mean different things to
men and women: men may prefer more intensive outdoor activities. For example,
rambling in nature correlated positively with the frequency of exercise duration of at
least half an hour, being out of breath and sweating among men, but not among women.
This is in line with previous finding that greater stress release was observed among the
park and forest visitors who practiced sports compared to less strenuous activities such
as going for a walk (Hansmann et al. 2007).
Fig. 3 Longitudinal associations between leisure time physical activity and subjective health. Structural
equation model with standardized regression coefficients. Statistically significant (p < .05) coefficients bolded.
For ease of reading. Error terms are not shown. Model fit: x2 = 11.190 (df 9). p = .263; CFI = .993; RMSEA
[90% CI] =0.028 [0.000. 0.074]. SRMR= 0.065
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The other associations with well-being observed in this study were similar for both
genders: walking was related to better psychological well-being and rambling in nature
to better social well-being. These results may reflect the importance of outdoor
activities and nature for well-being, as it has been shown earlier that connectedness
with nature is positively associated with emotional, psychological and social well-being
(Howell et al. 2011). Moreover, endurance training was the only type of LTPA
associated with subjective health in both genders. It is possible that in midlife, when
most people are relatively healthy, only more intensive types of LTPA, such as running,
are related to better health. These results support previous findings that light or
moderate intensity LTPA is related to mental well-being (Holstila et al. 2017; Panza
et al. 2017) whereas more intensive LTPA is related to better subjective health (Galan
et al. 2010). In contrast to some earlier findings (Andersen et al. 2018; Doré et al. 2016;
Eime et al. 2010; O'Connor et al. 2010), this study did not find any associations
between team and group sports or gym training and mental well-being/subjective
health. These were the least commonly reported activities among the types of LTPA
studied: less than one-third of the participants engaged in them at least once a month. It
seems that these types of LTPA have more importance for younger or older adults than
the middle-aged ones. In sum, to enhance all dimensions of well-being in midlife,
diversity in LTPA is important: benefits are gained from both more intensive and more
relaxing activities.
However, the longitudinal results of this study run counter to the expectation that
LTPA leads to better mental well-being and subjective health (Newman et al. 2014;
Sonnentag 2003; Sonnentag and Bayer 2005). The unexpected direction of the associ-
ation also conflicts with earlier longitudinal research findings on LTPA and mental
well-being and subjective health (deRezende et al. 2014; Holstila et al. 2017; Lahti
et al. 2016; Takeda et al. 2015). The age of the participants, namely 42 to 50, may be
the main reason for these unexpected results. This interpretation is supported by
previous findings of a longitudinal association between LTPA and well-being among
older (65+) men and women (Ku et al. 2014; Lee and Russell 2003) but only a cross-
sectional association among middle-aged women (Xu et al. 2010). Some evidence
exists that LTPA is related to lower perceived stress levels among retired older adults
but not among middle-aged employed adults (Zuzanek et al. 1998). Middle adulthood
is typically the busiest time in people’s lives, as it includes meeting responsibilities
towards one’s children and one’s parents as well as high job demands, and thus leaves
little free time for leisure activities (Knecht et al. 2016; Lachman et al. 2015). It is
possible that the present middle-aged participants also had only a small amount of
leisure time and therefore other factors in their life were more important for their well-
being. In addition, the eight-year interval between measurements leaves a lot of time for
the possible occurrence of major life changes.
One potential mechanism behind the longitudinal association between mental well-
being and LTPA is personality, which is closely related not only to mental well-being
(Kokko et al. 2015; Steel et al. 2008) but also to LTPA (Rhodes and Smith 2006). For
example, the personality traits of playfulness (Proyer et al. 2018) and activity (facet of
extraversion) (Rhodes et al. 2002; Røysamb et al. 2018) are linked to both mental well-
being and LTPA. Like mental well-being (Kokko et al. 2013a), personality has high
rank-order stability in adulthood (Rantanen et al. 2007; Roberts and DelVecchio 2000);
this might explain why LTPA did not predict mental well-being in this study but vice
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versa. In future studies, it would be interesting to study the potential mechanisms
behind both the cross-sectional and longitudinal associations of LTPAwith well-being.
In any case, it is clear that participation in LTPA in midlife has many benefits for
both current and later health and functional capacity (Patel et al. 2006; Rovio et al.
2005), and hence it is important to find ways to promote participation in LTPA in
midlife. Longitudinal investigation of the profiles of mental well-being conducted
within the JYLS has shown that, in general, people with at least relatively good mental
well-being function well in other areas of life such as work and social relations (Kokko
and Feldt 2018). In addition, Rebar and Taylor (2017) have suggested that special
attention should be paid to people with mental health issues, as the facilitators and
barriers to participation in LTPA perceived by these individuals might diverge from
those of the average population. It is possible that in midlife well-being is an important
resource for promoting participation in LTPA, and therefore, individuals with low well-
being should be especially targeted in campaigns to improved participation in LTPA.
Limitations
This study has its limitations. First, as this was a secondary analysis of a larger
dataset, some of the measurements used were not optimal. The Cronbach’s alphas
for overall life satisfaction (including satisfaction in seven life domains) were
lower than 0.70, indicating somewhat low internal consistency. However, as
overall life satisfaction was used together with three other measurements (happi-
ness, positive mood and negative mood) to evaluate emotional well-being, the low
alpha value should not have influenced the results. Additionally, the LTPA mea-
surements were not optimal. LTPA at age 42 was measured with a single question;
hence, especially in the longitudinal analysis, it was not possible to capture the
phenomenon in its entirety. In addition to frequency of participation in LTPA, this
study would have benefited from information about exercise intensity and dura-
tion. Second, having only two measurement points with comparable measures of
physical activity frequency, it was not possible to use more sophisticated statistical
methods, such as growth curve modelling, to analyze change. Moreover, more
measurement points at shorter intervals would have produced stronger evidence on
the causal relationships between the study variables.
Conclusions
This study investigated the middle stages of midlife with a representative sample of the
Finnish age cohort born in 1959. The cross-sectional results showed that different types
of LTPA were associated with different dimensions of well-being and the longitudinal
results that mental well-being predicted LTPA. To gain a more complete picture of the
associations of age and life-stage differences with LTPA and subjective experiences of
mental well-being and health, further studies that take the multidimensionality of both
well-being and LTPA into account are called for. It is also important to find ways to
promote mental well-being in midlife as this seems to be an important resource for
participation in physical activity. In addition, middle-aged adults should be encouraged
to find the time to participate in different types of physical activities, even if their
leisure time is limited.
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